Abstract. The two-colour Ramsey number R(m, n) is the least natural number p such that any graph of order p must contain either a clique of size m or an independent set of size n. We exhibit a method for computing upper bounds for R(m, n) recursively, using known upper bounds of R(·, ·) with lower values for at least one of the arguments. We also give an example of how this method could be used to improve several of the best known bounds that are available in the literature (which however soon will be obsolete due to a forthcoming work).
Introduction
We say that a graph G is a (m, n)-graph if it contains no clique of size m and no independent set of size n. If the order of G is p, then we say that G is a (m, n; p)-graph. The two-colour Ramsey number R(m, n) is defined to be the least natural number p such that there are no (m, n; p)-graphs. A list of bounds on these numbers are maintained in a dynamic survey authored by Radziszowski in [5] .
We present a new method for computing upper bounds on Ramsey numbers R(m, n) recursively from known upper bounds of R(m 0 , n 0 ), where m 0 ≤ m and n 0 ≤ n with at least one of the inequalities being strict. We will also show how this method can be effectively used to improve the upper bounds on several of the upper bounds of R(m, n) listed in [5] . These improvements will soon however be obsolete due to a forthcoming work by Angeltveit and McKay (see Remark 1) .
The new method presented in this paper is an enhancement of the method of [4] to derive bounds on the minimum edge numbers of (m, n; p)-graphs. These may then be used to obtain stronger results on (m, n + 1)-and (m + 1, n)-graphs.
The new method
Let e(m, n; p) and E(m, n; p) denote the minimum and maximum number of edges in a (m, n; p)-graph, respectively. We will denote the complement of a graph G by G. The subgraph of G induced by the neighbours of a vertex v is G + v , while the subgraph that is induced by the vertices that are not adjacent to
is the number of triangles in G and N (K 3 ; G, v) is the number of triangles in G that contain the vertex v. n d denotes the number of vertices in G that has degree d, and d v the degree of the vertex v.
The methods used to prove the following two theorems are similar to those used to prove Lemma 2. In particular we use Goodman's lemma for counting the total 
Theorem 1. Let p, α, β, γ, δ be as in Lemma 2. Then
By a straightforward application of Goodman's lemma we get
and the lemma follows.
The minimal edge numbers, e(m, n; p), have been studied previously. For low values of m, n and p the exact value of these are known. The following lemma will however give us sufficiently good bounds for e(m, n; p) (and maximal edge numbers E(m, n; p)) for use in Theorem 1 to derive the new bounds listed in Table 1 and 2. Theorem 2. Let p, α, β, γ, δ be as in Lemma 2. Then e(m, n; p) ≥ max
Proof. Let G be a (m, n; p)-graph. The bounds e(m, n; p) ≥ p(p − δ − 1)/2 and E(m, n; p) ≤ pγ/2 are clear since
together with Goodman's theorem we get
Therefore, by the handshaking lemma and the Cauchy-Schwartz inequality, we have 6 
